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(54) ATTACK RELEASE CIRCUIT AND DEVICE VOICE COMPRESSION EXPANSION CIRCUIT 
USING THE ATTACK RELEASE CIRCUIT 

(57)Abstract: 

PURPOSE: To form the attack release circuit by utilizing 
digital signal processing. 

CONSTITUTION: The circuit is provided with a 1st selection 
means 6 provided with a 1st multiplier 2 and a 2nd multiplier 3 
connected in parallel with an input terminal and selecting an 
output of the 1st multiplier 2 and the 2nd multiplier 3 
depending on the result of the comparison by a comparator 4, 
and an output of a selection means connects to one input of 
an adder 7, an output of the adder 7 connects to an output 
terminal and a delay device 8, an output of the delay device 8 
connects in parallel with a 3rd multiplier 9 and a 4th multiplier 
10, the output of the 3rd and 4th multipliers is connected to a 
2nd selection means 11 making selection depending on the 
result of the comparator and an output of the 2nd selection 
means 1 1 is connected to the other input of the adder 7. 
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1 

(mjsje i i x*«s^:36^ics«a titL. m 1 ©s 

<D SI A & inEeoiBj£g co fe 5 ->*fl> A^J l:»«T * J: 5 
lzLtZ79-s9 • «J U— 

scant u sseo!>tfi^t^?<iicm3«>^§g^m4 

cDJgJ?g»C|j&#U »3£354©£JMg»ffl:&Hli»it 
CKIftU lWEH;R»ro*S*tC±0SglCDgi»S§<£:S2 

roa«#a«> m ^ * ta t uaj^jg 1 ?^ 6 «t 0 m-r 

«fc 5 iZ Lfc79 -y 9 ' 'J U — XESS. 
©HBflttS&l©**SS£5g2©fliJSgl;:»l&U Sit 

jg 2 os»s»ta^ttifc«inois*ti os«»»frt>n 

>b ; Z>-1S(OX1i\zi&&rrZ£.5tZ[stt79-v9 • y>J — 

L. Jt«S§O^*l=«k0SElwm»Si:S2«>jgg:gO 
ffl»££«-f-5S&l©3&^!i:£«:tt. Bl«S5Rfa 

©SIP SOtB * tetftfHJt&S ©«S* C J: 0 g*W<fr*>*x 

«>» 2 u ^2cDS^®roa?i$fifi 

• y 'J— XtUSS. 

fc§l#Si. k.79v9 • Uy-XSK 

£fi»t. 79v9 ' ') U-XEScoaiASrfllilH^^;^ 

JFFfcttffCttMStift:. 3U©SJi:|g<£:IP5 2©S:J¥g 
JtKSOg^i: J: OS 1 OiHe^S 2 (O^fli 



«2)> 4*68^ 4-336705 

2 

ttractftfesn. »2©a«*ii©m*€rWffi<oins 
8© t> ^ — #©A7?ic:l£8rrs«fc 5 c u&tass«fflv^* 

(■1*9(6] \1l!&?\Z&mz\s'*)VmW&&ii : >'*) 
Sffitt. "7 9 v 9 ' 'J 'J — >UI]S8©tiS7j£81162t" , UH6fl 

£3B 1 © Slffgg i:M 2 ©JfeffSSir&ia U . 35§g§ 
OWftttJUfllcai 3 ©*J*8iiS 4 toSkKMKi&tSl L. 

i&rotSJfclcJ: 03* 1 © SUStfS 4:18 2 ©**£&© W*J*a 

tR-r-sm 1 ©asi^afcfitt. ssi©3#*a©ai7j«: 

«r«»t. 7 9 -J 9 • 'J 'J— XEISSffltti^SfiUffiU^l'M 
&»lt. 79 y 9 • 'JiJ-XBBOIfi^SiBEl'^m 

^Jg-?ic«i«u. we/'^v* • yy— xEiisc. a* 

J:0I1 ©SJtS«tSB2W*IFSOffi**S«ra»l 

S3£isirsi3iu. ssgota^ttafe^csf3©s»st 
Stat/. S2 ©a^^e©ai^*BUfi2wajiE8fwt)^— 

50 [^^©s$ffl^Sg^] 
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3 

[0 0 0 1] 

#«<cfix-f v*)u®^&mzmm^itT9v9 • y y 

[0 0 0 2] 

[ft*<D|«fi] @6fct* Vt^79v9 - y y-ASB 

-K72£^SI6fcA73£gL*WV>*74<h^XfgSiB 
75£B*«^76(C&fiiSnT<A<2>. &K±SB5£#g«Oft 

«$*lTV^«E<tO«^A^«ff^A^JS^71{C^in] 
Sn*^. $<^*-F72teON4*«B£feO. ?I*attA 
73 <h * Y / 1 S> 9 > X d «fc 0 ft j£ $ n * ttJfc SSC T ^ * 
^fffens, — Jj + **/V>^74tw?c3$nT^*fiJBE 
^D<£^A^e£E^A^^71CHlJm$n-5<h. ^-faT 
— t^SiOFFKBi&O. ^rKtttrtB73&**/t$'4' 

ro«t^ir±S2tE3j£or^^^^ * y y — aeb-c 

[0 0 0 3] 

[^^^ftb^^^T^sgJS] l^l, ±Efle 

Lfc»«\ 79v9 • 'J y— X©»B*«««CfT5!&B 
[0 0 0 4] 

OttJfcCJiOtt 14>Rff8&»2a£*BatBft£XK 
-A»C*«U 2DffSa>tBAttUAMI7&2XBlC» 

BOBJKIC <fc OXftaOTrfcnSB 2 

*u m2co3g«^aoaj^^fttrffi<?5insscot>5-^co 
[ooo5] mtt. m2 0^m±iisTt*> x^=f\z^ 

mi 0R£B£:B2 4>ft£S£ttaU aSSOtbrtfcfc 
»2W8R^Ri:«l!U, J8 2 CD&iK^ROtiJ:*? 



((3» *$B8¥4-3 3 6 7 0 5 

4 

\zz o» i 0>rjfs &m 2 out* gottj* £3«t*3? 

[0 0 0 6] 31 3 tO^SiUTte. AABTtt* 

£:3S2C0$fcJf8l::«8fcU. JBli»2 0»*»(OH*tt 

u BK^RauAemefeffBofe?— ^o^atcst 

[0 0 0 7] »4©*R£^TMU A^Sg^JCS 

ja$tifc*D»sg*«A* 1 or 

JKSfc8 2o8]|CBK:tt*eu. Jtttg<Df§JHc«fc OS l 

nmit&hm 2 oseffgoas^siK-r^ss i ©aw 

ftetttt. Bl©»K*R©H**W»aFP*:B3IBfc 
»JKL S3®§§tOttl*ti3£^«c:S3co^Si:^4<0^ 
JHSlCl&RU ^3t^40*jr8§<©ai*«^ffiit«S 

tissue <t oB«wfr*>n*w 2 os&^ric&ik u 
x 2 <DRft^R4>ui£«ine0ttiJvs0 t> 3— fj<DXii 

[0 0 0 8] SgK. JBSO*»iUTtt, AAMfffclJfc 
<h* 7 9-y9 • yy—^EBSRtt* 79 y 9 • UU» 

[0 0 0 9] *6C0*RtLTtt. AAttTfcat 

Bfc. U^lriiS3&<A^Sn/i:?lflCSi:. -t^*Sffig 

xiaaofflA&mEu^/uMW^R^fifwaiiTKfti* 

[0 0 10] S7^atLTtt, A*5S^«ZM 

?rnz U"</vasi^at > 'j - x»3K$nfc«Mffi»±[Ei 

B^, L#t)|ta»<Aft2ttft:?l*B&. ^f«KSS 
it, 79 v 9 • 'J U -XSB&Rtf. 7^y^''JU- 
* E] S <35 ffi il ^ W E V *< / V M W * R ^> M W Ml ^ ^ * W 

u u^/Piww^R^Hi/jtB^jiaf^icaau, wet 

[0 0 11] *l/T, S8^^RiUTfi. A^ffi^Jw 

. iz wovmm^wt t^v -xmm * tifciesMMg* 

L«v»«jMA*sn«:9IWB&. ^^»2&fg 
79v9 - 'J y-AIUS^R^ 7^y?-'J«J- 

5^7 U^</U«iai*ROffi**ffi**-?«=««^. ^s57 
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[0 0 12] 

^atZR? UCAT<7>f^ffl SWT*. 

(1) 7*^-Uy-X®S&£?*5^Jl'g#fflgIC£ 

0 mm-cz* (m i £>^a-s 8 *>#g-e*a) . 

<2) ^s^HtTOwcioiM^BTMo-e. 

£tn/=* * /\ & <o&*E&{t&<o#{t&tL\,* (m i 

(4) r^y^/u u-^©R?sassfci^rs«s-r^-5 
ess i <z>^a-~s& 6 co^a^<t^m 8 w^eTr^). 

(5) SI 3 ^& T^D^IeJS&^K CO 
cfcOW^ftL^JaSrT^y^ - y y—XHKSBfiR-C 

$Sic«&*^t88KT3CfcK<fc:D, J:0fSlBS 

<6) ^^^^^{i^fflS(CJ:0^^«T^'r^^<??T. 

#8[§ns6« « an s ^a-ss 8 ^air^a) . 
<7) r^-o^[EiK^g#a>i^t>co«toffi^ftu^ffls 

T**fiE» • #SfsIg&£#i£T?#* (If* 5 <D^a-S 8 

o^a>* 

[0 0 13] 

CMKM] 08111. *W0»10tt«07?7* • 

1 ISA^SSf^Tifc 0 7^y ;>eRStJ!IS2§ A 2fcU'J -A 
ftftB*BA3lC£ftK:»8fcdttTtt^ T^y^a 

sissa 2 u y a 3 coaj^j i^woaA 

SA 6 <OXil 0 « 0 fe^gA 6 

bo hah. ffl*sn^i2tiiaE«8fl>x**w««an-r 
y y— ^»«tS6»«Bioir»«anTn*. t^^pvl 

ft^SSB 9 fcU >J-Xffft»JWB10«>tt«fa«Ofl| 

Biiota^fctanJSii 7 coA*o>^-5-^ics«s$n"ctv 

[0 0 14] *^±EJBl©*lE«Ol)!rfPK:T>^»Ta!W 

tbttS4IC«ltTttjrS7i:SX»8. 

St^ISB 9 £&<iy y— xfiRBMMMBiO, *5<fctf2; 

*wstifc«^(Dittt*<ff*5n, AA«4*f3?ffttt«fco 
7*y*«a«ffB«*Wiah5. r***«a»« 



<W)) ?JH?4-3 3 6 7 0 5 

5 

stao *u *iajgsoy-f >ssisu/t 

flnJi:B7{-A:*>sn*. ttB7<-H;tyJJi.-^ 
Ttt. ^KR**»B 9 B^wtsnt* o» m 
tc 0 Cfta>oT«aWC«^<*1***J: 5 ICChJ 
B*ftt»Tt*S. A^©^*^«ffiJ:9:*:£l** 
S\ &«JDft*gA6. BllCfe^T-ttl-PhU U— X 

-X«ftBffBB10H*<aKSnT*9. 

Q. lt«SStzJ:*«DOaAiaSICJ:OT^y^ - y y — 

(1) 7^y^»J U-XHBtx-<^iUB*«lBCJ:0 
<4> T9v y— XeOWSafcttjlUTBIBT* 

a*. jBio>3teJs«K:i5c*TitttBA»ttaaEBHi 

LT^iK CWI*±B(l)-«)W6h*. 
[0 0 15] B2S*. #BW©»2(D»M*©7'*ySr 

• y y — aihj»<d«i££5^t*> ^ns. 0 2*c*3v> 

T. 2i(iA^7^Tr^O. 3H»S27C0A^7C0— *t:SK 
S*lTt>3. im»B27<0Hi;&tt. 7^y^«Ka*ltSgA 
■30 22ty y-X»aUKJ|[BA23&B]KB280AAlZtt3RiK: 
»«ESnT«9BSB28a>iBAI2ttnK:7^y^ffiK4( 
JFS B 29 <fc y 'J — X «R*»BB 30lCSSttSnTV\^ 
^ 0 B Otfi^J liAOlfS 7 (OA A CD ^fCSifa 

£*T»S. — J»7***«St»WBA22fcy y—Att 

a^35SA23coai*ii«JoaAffiA26<DA^tc^n-en 

^«Snx*0«JO«IASA26cOti5^littl^fiS-T : 32<Cig 
«hT^4. ftttB4>2SXB8^UAKC&AA«^ 

40 B2<:«iHT, A*M^2ii::M*«BiiDsns 

H;lftB24C*»T«0lEB27£SXS28. 79v9% 

a*J¥SB29^fc«y y-x«K*irBB3o. is<fci*w 
*asnfc«t«>it<ft^fT*3*i. A*»^^f««s<fco 

ftT^^^BSMWICBB^BfiSn*. 7?y?H»* 
^ 7 i7KR*»8B29«^««SnT^5 OT. Wf&m 
50 «<. 2BIffB27a)ffl»li7^y^ffSt*»»A22»Zj:0 
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7 

£\ &WO&;LBA26. B31fc*^T*n-«l U U -7. 
G&SSM^(Mri<3«<**iS. y y-X«ft«*»«aOTi 

(2) 5=^ ^5 r JKE^31JzJ:0^S^STfilTfe-&O-C. 

(3) T^Q^lHl^*»^^A/rfeW«tOfWKfl:U^:j2lS 

v ^ • U U -X it 

(4) 7 > y ? / 'J 'J - X LTWt« 

Lttxtu. co»&T*±ie(i)~~(4)a*»sn*. 

[0017] B 3 tt, *%9§(7>2§ 3 CO^SSfclOT^ v ^ 
- 'J U — X ESS TitTfe Ot«5. B3fC&t» 

Snt^S, &3StH34Coai^«, m2jSS^40£33g§35 

nxv**. y?o»AS38^ai^JiJaifltS34<DA^cot>^ 

[0 0 1 8] A(Z±eB3iD3ttM0!)ttfP^O^Ttt« 
T5. B3C*MT, Afttt733tC&9*<&ftQ£t-l<5 
<h, »:«ta39i=^U»T'ttIffB34&2SB35. 7^ y 
ftftJFB36£&tty y-XffiftJRJFB37. fc^tfttOft 

*B38 j: o $ ti* -7 4 - h a v >? )v- -?\zwm $ 

W0»AB38*C*^T7*:y*«tt*SB36«a« 
7*y£«&SS:B36<HatS**2tt*&, 
7/-HAy^ n— :/XI* > ^f*&£ffc* \Z 0 ICfaa* -3 

D*£V*«fr. «-aotftAB38(C«^TU 
y— X«***B37«OTMl*h*. 'J «J 
BflfiWB^Sri**, 7-r-H/ty*;i/-^m S« 
ttt**i=ffa»K:— fttt^SOK-r* J:5K:ErB^B 
<• cneo. itlftB£J:&tt9&Aja3£J:D7?7 

(1) 7*y*yy-*IHttfc?*$^fl>»*««l::J:0 



S5» l#H?4-3 3 6 70 5 

(2) ?^s;?*a*aa££Q^OTtt?«*0T. 

(3> r^nyisia€:a$a^fct>co«towB5ft:ufcSBa 

^ • U y-XEK^MWcTft*. 

(4) 7^y^/UU— ^onCttfettllCLTnB-Cft 
Jfc*5, B3«)|KBMKC«t%TH:ttBAAt2BXBU 
flA»&BDBLTV^j&t, Cin£jg3gBA2r^£&Ofcii 
i<? LTtiH. Ca>**T«±C2:ntt(l>^(4)«<t»sn 
*. 

[0 0 19] ®4*i. #JS^5B4O|g2S0y<O7'$ r y # 

• y y-xi3»o«j££*Tt><&-c;6s. H4ic*s^ 

T. 41JiX^a^Ti5 0, ftI»CS47CDA*0— ^JC^IS 
SftT^S. lnJFB470Ul*tt, T^y^ttSURJFBA 
4"2&>J X»K*SFBA430XAtcae^J>C4ftRSnT 

^om^ti-e-n^ r n«o^BA46tcx^$n, -torn 

*tttfl*BTS2fcBaB48fl)XSjCaiL3Wt*J«SftTV» 
BKB480>U*a»«ttWw7^y*«*BJWB49t 

i0 «J U— ^tRjRBJFBBSOKtfasnTAOJt^B^tt-t 
n*nW0ttABB51OX*IC*«**lT^S. WCft 
A B B 51 © U *J l£jD»:g472) A# <D *> 5 — 2r (3 S« $ *l 
Tlr*S. tt«S44i4aiSB4S«)a*ltX*J«^«>lt«t 

[0 0 2 0] AlCiEJB4«)*lfi«a)»ffK:a^TKia 
tS. H4IC*Jlri-C. Aa«^4l»C«##fiPftl**l* 
lt«B44U:4JUT7^y*«Rat*IfBA42*^ttU 
U -X«ft3S£«A43, JtoStS47<hS5£S48. 7^*^ 
fRKJRIFSB49£«:ay U-XSRJRffBBSO. isitf 
.50 »D»^BB51CJ:0«dEatlS7-f — F/ty^JP-^ 

0*SV*»#. 4H0DB&BA46. B51IC*HT**M? 

n7^7^^sssw i s«$n^, ^y^asta 
^y**aBJi:BB4MB*qHRsnT^*o'r, 

fc 0 TffiSfctt(C«^$ «&* J; ^ IZIhJSW 

»<^^ : b;3, aD«B47a>a*I4T^yirflEfc*»BA 
42tZ±0«aao tCDS»^fft>n, *:EIKOy<>«: 
588E-T*. A*«**«BflMtJ:0**^«^ & 

4» <80&ABA46, B51H*^T^n-f tl'J U— ^ffiftft 
SFBM^SK*ti&. -U U-XttKlKIICBBjPBKSn 
^t, 7^- HAy y U— 

B50«d«a*iarnr*0» s«^€:»^i-«S:Wir-s 

(± y y - X «ftB*SA43ir £ D r 5 fc«> JBSWff 

<fc5W0gAfflIi:«i:07^!y^' 'jy-Xfa^^«E£ 
T^i. wOJ:3K:JbEJB4«>«S«iCJ:ntf. 
(1) 7^y*y »J— XlsIBt-r-r x5^^«<iffiBlcJ:y 
5^ *S*«5IttT*a. 
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(2) ^-r^^^fi^ffl^tc^on^^ffiT^s^r, 

(3) 7^a^lHl2S$SSaA^t>(O<fc0faSKfl:L.^2LS 
T7^y^ • l J y-XlsjB£«ere#*. 

a. 

[0021] i5tt *&mo>&5tmi,&8<D$mm 

<Dfk&m7 Q>Xf) £*&*tttfS£E!B620.X2j 

Tl>*. ^t#®^^tBlK620tB^(iL^u^63<!;«^m 

Jll±7*y# • 'J y-X0B66fcffi&<*nT^*. 

8&66lia 1 TTRLfcEBSrffi^*. 
[0 0 2 2] *ICJtE»5 0|OBM«>»#tr>uriaW 

S?n, 5IJM64IC£9Ufr»tt£tttftt«*tftt*ft: 

<f«?li. 7^y? - y y— XBB66l::<fc0&Bff9fc:3g 
USft. C0ff*&A;ftA*&a»J|^£VB67-c*3C 

l^^sj^-C^^. (2) 5*-f -^JMMfflHKiJ; t)*a 

(3> 7^a^EJ^£B£SAfcfe<0 ( fc DIHBWtUfcffla 

(4) 79v9/*> y-X©Btt»*fflStLTW»Tr* 

©7#y^'J «J— XEBtrS 2Ti^L£:*ElB£J8^£:fc 
(0-?. S5«)*£0I£:mtt0>B6&r«. fcfc. 

UttHl*. B5i:wt"3>^yt07^y^'J 'J-X 



<«) t$0B¥4-3 3 6 7 0 5 

i0 

[0 0 2 3] 

(1) 7^ry £ * »J y-XBBftx-f 5?^;n»*«taicJ: 
0 « * (SB 1 4 <&3S&S«&S) . 

(2) 7#y9-V y-XHttt^y^WWafcJ: 

(3) 7^o^[ElB£g2&A/i:&<Dci:y feffiBftl,fcA 

iT7^7^ • y y— xEiB^^t^T ^-scm i. b 
2. m40HJg^). £$ictffft&&TMtti;:T*c& 
wo, iD««<tL*:«a-eT**^ • y y— xek 

£f*f£T€f * (SB 3 OXBM). 

C4) T9vt?/v y— xowfiaeajtUTHK-ce* 

(Sl-S4(D|^^a). *S^07^y^ • 

y y— xiaB«:a«Lfc3>> r ^y*fi!)W5. s 

20 

(a) T^v^yy-XEWt^^^JWE^aafiU:© 

(b) x^^^JU«*«acJ:0*a3&«»Itt'r**o-c. 

(c) T^-n^IslB^a$aA^t>co<tOffiK^Ufc«lM 
(d> T^y^/>J y L-CHK-Cft 

s. 

30 [HllORVftIM] 

[a u &mmv>&i<ommmiz&tf*Ti?ytr • y y 

— Xls!B0>«B8;7a? ?BT£$. 
[a 2 J *»H0tt2 0MM£*ttS7'^?» • U 'J 
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